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(57) Abstract 

Elements of the Invention Dispersion liquid from which a hydrocarbon solvent comes to 
distribute the denaturation polypropylene copolymer of 0.1 or more acid contents and the 80 - 
120 melting points by which carboxylic-acid graft denaturation was carried out, and a native 
polypropylene polymer with particle size l-20micro. 

Effect It excels in low-temperature heat-sealing nature, and, moreover, there is no blocking 
nature of the coat after paint. 



Claim 1 Propylene copolymer-resin dispersion liquid of which a hydrocarbon system solvent 
distributes and the denaturation propylene copolymer (1) by which graft denaturation was 
carried out with at least one sort of carboxylic acids or its anhydride, whose acid content is 0.1 
% of the weight or more, and whose melting point is 80-120 degrees C, and a native propylene 
polymer (2) with a melting point of 120 degrees C or more consist with mean particle diameter 
l-20micro. 



Detailed Description of the Invention 
0001 

Industrial Application This invention relates to a propylene system resin dispersant. The resin 
dispersant of this invention is useful as the heat-sealing agent of the metallic foil and 
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polypropylene mold goods which are used for a package, such as drugs or food, the adhesion 
promoter of industrial use metal goods and polypropylene resin, or a heat-sealing agent at the 
time of the ornament by hot stamping of polypropylene mold goods. 
0002 

Description of the Prior Art In order to cope with the lightweight-ized problem of problems, 
such as incineration processing of used wrapping, an automobile, or an electric product etc. in 
recent years, there is a motion of using the laminated material of polypropylene and a metal 
and composite, it is represented by polypropylene resin, a metal, etc. which are used for them, 
and also the adhesives of a heat-sealing nature spreading mold with a base material are 
desired. In order to control heat deformation of polypropylene in heat adhesion with 
polypropylene mold goods especially, the heat-sealing agent of a low-temperature adhesive 
property is called for. 

0003 Although the finishing agent (JP,55-48260,A) of the polypropylene mold goods which 
dissolved the denaturation polymer obtained by carrying out the graft polymerization of the 
maleic acid to a specific propylene-ethylene copolymer as such paint in the organic solvent was 
known, since blocking and bond strength of the coat after spreading were inferior, it was what 
is not suitable for practical use as a heat-sealing agent etc. On the other hand, although the 
resin dispersant of the unsaturated-carboxylic-acid denaturation polypropylene which has the 
melting point, specific crystallinity, and specific limiting viscosity in JP,3-91514,A as a resin 
dispersant was indicated, low-temperature heat-sealing nature was still inadequate. 
0004 

Problem(s) to be Solved by the Invention This invention cancels the trouble of elegance 
conventionally which was mentioned above, is excellent in low-temperature heat-sealing 
nature, and tends to offer the propylene system resin dispersant which moreover does not have 
the blocking nature of the coat after spreading. 
0005 

Means for Solving the Problem That is, this invention offers the propylene copolymer-resin 
dispersion liquid of which a hydrocarbon system solvent distributes and the denaturation 
propylene copolymer (1) by which graft denaturation was carried out with at least one sort of 
carboxylic acids or its anhydride, whose acid content is 0.1 % of the weight or more, and whose 
melting point is 80-120 degrees C, and a native propylene polymer (2) with a melting point of 
120 degrees C or more consist with mean particle diameter l-20micro. 

0006 Graft denaturation of the propylene copolymer is carried out with a carboxylic acid or its 
anhydride, an acid content is 0.2 - 10% of the weight of a thing preferably 0.1% of the weight 
or more, and 80-120 degrees C of melting points of the denaturation propylene copolymer (1) 
used for this invention are a 90-120-degree C thing preferably. The adhesion of the desiccation 
coat of dispersion liquid and a base material worsens that an acid content is less than 0.1 % of 
the weight, and bond strength falls. Smeariness and blocking nature increase that the melting 
point is less than 80 degrees C, and when 120 degrees C is exceeded, low-temperature heat- 
sealing nature is missing. . 

0007 The propylene copolymer used for a denaturation propylene copolymer (1) is a copolymer 
which consists of one sort, such as a propylene, an alpha olefin, for example, ethylene, 1- 
butene, 1-pentene, 1-hexene, 1-heptene, 1-octene, 1-nonene, 1-decene, 1-dodecen, 1-tetra- 
decene, 1-octadecene, a 2-methyl-l-butene, a 3-methyl-l-butene, 2-methyl-l-pentene, and 3- 
methyl-l-pentene, or more than it. 

0008 As the carboxylic acid used for graft denaturation, or its anhydride, an acrylic acid, a 
methacrylic acid, boletic acid, a maleic acid and a tetrahydrophtal acid, an itaconic acid, a 
citraconic acid, a crotonic acid, a NAJIKKU acid, its anhydride, etc. are raised, and even if it is 
these two or more-component mixed components, it does not interfere. As an approach of 
carrying out graft denaturation of the above-mentioned propylene copolymer with a carboxylic 
acid or its anhydride, a known approach is employable. For example, said propylene copolymer 
and carboxylic acid, and organic peroxide are supplied to an extruder, the heating dissolution of 
the mixture of said propylene copolymer and carboxylic acid is carried out, and the approach to 
which add serially and organic peroxide is made to react is mentioned to aromatic hydrocarbon, 
such as the approach of carrying out melting extrusion to the bottom of heating, or a xylene, 
halogenated-aromatics hydrocarbon solvents, such as chlorobenzene, etc. 

0009 120 degrees C or more of melting points of the native propylene polymer (2) which is 
another component of this invention are a 120-180-degree C propylene gay polymer or a 
copolymer preferably. The propylene copolymer before the carboxylic-acid graft denaturation 
used for the above mentioned denaturation polypropylene copolymer (1) as a copolymer is 
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used. The smeariness or blocking nature of a desiccation coat of a resin dispersant are not 
improvable in the melting point of a native propylene polymer (2) being less than 120 degrees 
C. 

0010 As average molecular weight of these polymers, the propylene copolymer before the 
denaturation used for (1), and native propylene polymer of (2) , 3,000-40,000, and the thing 
that is in the range of 3,500-35,000 preferably are used. 0011 from which a stable resin 
dispersant will not be obtained if a wax-coat will be formed, bond strength will fall if the number 
average molecular weight of a propylene gay polymer and a copolymer is less than 3,000, and 
40,000 is exceeded the resin dispersant of this invention — the above-mentioned denaturation 
propylene copolymer (1)10-95 % of the weight - desirable - 30 - 90 % of the weight, and a 
native propylene polymer (2) - 10 - 70 % of the weight is preferably distributed by the 
hydrocarbon solvent with mean particle diameter l-20micro five to 90% of the weight. There 
are too few denaturation propylene copolymers (1), and it is difficult for bond strength to fall, 
when there is too much native propylene polymer (2), for the blocking nature of a desiccation 
coat to be missing, when there are too many denaturation propylene copolymers (1) conversely 
and there is too little native propylene polymer (2), and to raise the solid content of dispersion 
liquid. Considering pitch powder concentration, viscosity becomes it high that the mean particle 
diameter of a particulate material is less than lmicro, and spreading fitness is inferior. If 
20micro is exceeded, during preservation, a particle sediments, it will re-distribute and the 
gloss of the coat of spreading desiccation will worsen in ****** again. 

0012 As a carbon hydrogen system solvent, said denaturation propylene copolymer (1) and a 
native propylene polymer (2) are dissolved at an elevated temperature, and what is not 
dissolved substantially is used at a room temperature. As an example, aliphatic hydrocarbon, 
such as aromatic hydrocarbon, such as benzene, toluene, and a xylene, isoparaffin, normal 
paraffin, and a mineral spirit, etc. is mentioned. Moreover, even if it adds a poor solvent in 
order to control preventing condensation of a particle, and the static electricity failure, even if it 
is the solvent which does not dissolve resin at an elevated temperature, it does not interfere. As 
a poor solvent, ester, such as ketones, such as alcohols, such as a methanol, ethanol, and 
isopropanol, an acetone, a methyl ethyl ketone, and methyl isobutyl ketone, methyl acetate, 
ethyl acetate, and butyl acetate, is mentioned, for example. 

0013 It can obtain by returning to a room temperature, after carrying out predetermined time 
preservation, stirring near the temperature to which a denaturation propylene copolymer (1) 
and native propylene polymer (2) deposits in case the resin dispersant of this invention lowers 
a said denaturation propylene copolymer (1) and propylene polymer (2) after the stirring 
dissolution to a hydrocarbon system solvent under heating, for example, lowering the 
temperature to temperature still lower than a room temperature and carrying out 
predetermined time maintenance. The mean particle diameter of a particulate material is 
controllable by choosing suitably the holding time in predetermined temperature, a stirring 
rotational frequency, etc. in that case. From the spreading effectiveness to a base material, 
transportation cost, etc., although the deeper one of the distributed resin concentration of the 
"dispersion liquid of this invention is desirable, it depends for it on the viscosity of dispersion 

liquid. 5-40 — 10 - 30 % of the weight is used preferably, usually, 

0014 The resin dispersant of this invention can make the coat which has low-temperature 
heat-sealing nature in a base material form by using after specified quantity spreading, a far- 
infrared heater, an air forced oven, etc. for a base material with a gravure coating machine, 
reverse coater, a roll coater, a spray, etc., and carrying out stoving. Desirable coverage is 0.5- 
5micro in the thickness after desiccation, and a desirable drying temperature is 80-180 degrees 
C. Heat sealing with the base material and polypropylene mold goods with which the coat with 
the obtained low-temperature heat-sealing nature was formed is performed on the conditions in 
which polypropylene does not carry out heat deformation. Heat sealing for a short time is so 
important that it generally considers as a 110-180-degree C temperature requirement and 
becomes an elevated temperature. 

0015 In the resin dispersant of this invention, the bridge formation component for giving the 
heatproof of slipping agents, such as a fatty-acid amide, polyethylene wax, and a silica, an 
epoxy resin, melamine resin, phenol resin, etc. and solvent resistance etc. can be added in the 
range which does not spoil the effectiveness. 

0016 

Example An example explains this invention more concretely below. 

The propylene and 1-butene ethylene copolymer 100 weight section and the xylene 500 weight 
section whose example 11-butene content is 20 % of the weight and whose ethylene content is 
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2 % of the weight were taught to two liter flasks equipped with the cooling pipe, and in the 
bottom of stirring, the temperature up was carried out and it dissolved till the boiling point 
(about 140 degrees C). Subsequently, division addition of the benzoperoxide 15 weight section 
and the maleic-anhydride 15 weight section was carried out every other hour in 3 steps, stirring 
heating was continued after whole-quantity addition for further 1 hour, the acetone after 
cooling washed precipitate, and the maleic-anhydride denaturation propylene copolymer was 
obtained. The maleic-anhydride content measured using the infrared spectrophotometer of this 
denaturation propylene was 4.3 % of the weight, and the number average molecular weight 
which measured the melting point by DSC by 110 degrees C and GPC was 23,000. 

0017 The 12.5 weight sections, the native gay polypropylene (melting point of 151 degrees 
C number average molecular weight 15,000) 12.5 weight section, the toluene 67.5 weight 
section and the ethyl-acetate 7.5 weight section are taught to a 1.51. autoclave, are held under 
stirring for 15 minutes at 110 degrees C, and this denaturation propylene copolymer is lowered 
by dissolution rotational frequency 500rpm. After holding 60 degrees C with 80 degrees C the 
middle for 1 hour, respectively, it held at 10 degrees C for 2 hours, it returned to the room 
temperature, and dispersion liquid were obtained. The mean particle diameter of these 
dispersion liquid was 2micro, and viscosity (25 degrees C of BL molds) was 370cps. Moreover, 

-when these dispersion liquid were gently put on the measuring cylinder with sealing for three 
months at the room temperature and sediment existence was checked, there was nothing. 

0018 It applied and was air-dry so that the thickness after drying these dispersion liquid on the 
40micro hard aluminum foil of thickness might be set to 2micro, and it heated for 20 seconds 
with the air forced oven set to 160 degrees C. It was that there is completely nothing good, 
when it took out from the drier and blocking nature was checked with a feeling of finger of 
scorn for 5 seconds. That in which the coat at this time is glossy by homogeneity transparence 
was obtained. Furthermore, when heating sticking by pressure of this aluminum foil and the 
2kg/cm2 (the thickness of 250micro, product made from the Idemitsu petrifaction "a pure lei ) 
of the polypropylene sheets was carried out from the aluminum foil side on the conditions for x 
0 5 seconds with each temperature of 120 degrees C of superposition, and 140 degrees C and 
180-degree Peel reinforcement of 15mm width was measured, the value (1150g and 1630g) 
was shown, respectively, there was also no deformation of a polypropylene sheet, and it was 
useful as a low-temperature heat-sealing agent. 

0019 The class of the compounding ratio and solvent is changed using the following as 
examples 2-6, the example 1 of a comparison - 5 denaturation propylene copolymer, and a 
native propylene polymer, and the result of having prepared and evaluated dispersion liquid like 
the example 1 is collectively shown in Table -1. 

Denaturation propylene copolymer (1) 

Presentation (mol %) Acid content ** Point Number average molecular weight C2 C3 C4 (wt%) 
(degree C) A 2 78 20 2.3 112 9,000 B 2 78 20 0.6 116 32,000 C 2 75 23 2.3 92 21,000 D 0 73 
27 2.0 106 20,000 E 6.9 93.1 01.8 118 24 000F 4.3 95.7 0 0.8138 34 000G 2 78 204.3 11023 
000 Native propylene polymer (2) 

A Dresentation (mol %) ** Point Number average molecular weight C2 C3 C4 (degree C) I 0 
100 0 151 15,000 RO 0 100 0 142 4,000 Ha 2.5 97.5 0 130 19,000 NI 3.6 96.4 0 133 31,000 
HO 0 73 27 110 82,0000020 
Table 1 
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